W
hen you see a red ball rolling across the floor, the ball's redness, roundness and motion appear to be unified and inseparably bound together as features of the ball. But neurophysiological evidence indicates that visual features such as colour, shape and motion are processed in separate regions of the brain 1 . Here we describe an illusion that exploits this separation, causing colour and motion to be recombined incorrectly while a stable stimulus is being viewed continuously.
The illusion is seen in stimuli containing two sheets of random dots, where one sheet is moving up and one is moving down. The sheets contain dots of two colours such that the central and peripheral portions of the stimuli combine colour and motion in opposite fashions (Fig. 1a) . On the upwardmoving sheet, dots in the centre are red and dots in the periphery are green.On the downward-moving sheet, dots in the centre are green and dots in the periphery are red. (For movie,see supplementary information.)
Observers gazing at the centre of the display perceive peripheral dots erroneously: they 'bind' colour and motion in the wrong combination. The entire display therefore appears to be covered by a sheet of red dots that are moving upwards and a sheet of green dots that are moving downwards.
To quantify this effect, observers were asked to report whether the majority of peripheral red dots were moving up or down over a series of trials in which we varied the percentage of peripheral dots moving in either direction. In control trials, where the central portion of the stimulus was omitted, responses of observers (nǃ5; 3 naive) roughly followed the physical stimulus (Fig. 1b, black line) . But when the central portion was present, responses shifted markedly, and in the same direction as the central dots (Fig. 1b, To ensure that observers' responses were reflecting their perception and not a simple bias to respond to the central dots, we generated stimuli in which one peripheral region matched the centre and the other contained the opposite motion. Observers (nǃ4; 3 naive; all from the first experiment) perceived both sides to move with the centre,performing poorly in reporting which side moved the other way (meanǄs.e.m.: 47Ǆ8% correct; sensitivity measure d'ǃǁ0.12Ǆ0.38). On the other hand, they performed well in reporting which side was which when the stimulus centre was blank (86Ǆ2.5% correct;
d'ǃ1.5Ǆ0.2,paired t-test P<0.5).
We propose that the illusion described here is the result of an ambiguity-resolving mechanism. Because vision is clearest at the point of gaze,it would normally be advantageous to use information from the centre to resolve peripheral ambiguity if the physical source is likely to be a common uniform surface. Uniform surfaces are strongly implied by the contiguous and precisely equal values of colour and motion present across this stimulus.Peripheral features are bound in such a way as to accord with the usually more reliable centre,although in this case the binding is mistaken.
Previous investigations of basic visual feature binding required the use of stimuli with brief presentation times or rapidly changing features to induce errors or inefficiencies [2] [3] [4] . The illusion presented here occurs despite fully attentive and continuous viewing,avoiding the common confounds of memory, expectation and task strategy 5 . It solidifies the evidence for the existence of a binding problem and provides a substrate for neurophysiological investigation. 
